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* NOTICES * 

«JPO and NCI PI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While being used for a refrigerating cycle and decompressing a high-pressure refrigerant, 
so that the refrigerant degree of superheat in the outlet side of an evaporator (5) may serve as a 
predetermined value The diaphragm path hole which it is [ hole ] the expansion valve (4) which 
adjusts the amount of the refrigerant which flows into said evaporator (5), is formed [ hole ] in the 
body (41), and carries out reduced pressure expansion of the liquid cooling intermediation of the 
high-tension side (48), The valve element which countered this drawing path hole (48) and has been 
arranged in said body (41) (47), The 1st pressure room where internal pressure changes according to 
the coolant temperature in the outlet side of said evaporator (5) (51), The diaphram case which is 
arranged at the 2nd pressure room (52) to which the pressure of the outlet side of said evaporator is 
led, and the end of said body (41), and forms said 1st and 2nd pressure room (51 52) (50), While 
being arranged in said diaphram case (50) and dividing said 1st and 2nd pressure room (51 52) It has 
the diaphram (49) to which the variation rate of said valve element (47) is carried out according to 
the pressure fluctuation in said 1st and 2nd pressure room (51 52). The expansion valve for air 
conditioners characterized by covering the part and said diaphram case (50) of said body (41) by the 
vibrationproofing member of one sheet made of rubber (70). 

[Claim 2] Said vibrationproofing member (70) is an expansion valve for air conditioners according 
to claim 1 characterized by sticking the longitudinal direction both ends of said vibrationproofing 
member (70) on said body (41) while being formed in tabular [ long and slender ] and sticking the 
longitudinal direction pars intermedia of said vibrationproofing member (70) on said diaphram case 
(50). 

[Claim 3] Said vibrationproofing member (70) is an expansion valve for air conditioners according 
to claim 1 or 2 characterized by consisting of isobutylene isoprene rubber. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the amelioration for the noise reduction especially 
about the expansion valve for air conditioners which adjusts the flow rate of the inflow refrigerant to 
an evaporator so that the refrigerant degree of superheat of the evaporator outlet of a refrigerating 
cycle may be maintained by the predetermined value. 
[0002] 

[Description of the Prior Art] He equips refrigerant piping with an insulator and is trying to control 

vibration of refrigerant piping by the thing given in JP,9-303905,A conventionally. 

[0003] moreover, drawing 5 and drawing 6 show the whole expansion valve 4 which shows other 

conventional examples and is shown in drawing 5 , and a part of refrigerant piping P to drawin g 6 — 

as — the vibrationproofmg member 700 (a slash shows for convenience) made of rubber — a wrap — 

it is made like. 

[0004] 

[Problem(s) to be Solved by the Invention] However, in a thing given in the above-mentioned 
official report, since vibration of an expansion valve was not able to be controlled, there was a 
problem that sufficient noise-reduction effectiveness could not be acquired. 
[0005] On the other hand, although noise-reduction effectiveness sufficient in what is shown in 
drawing 6 could be acquired, there was a problem that the vibrationproofmg member 700 became 
large and became cost quantity by the vibrationproofmg member 700 since the wrap part is large. 
Moreover, since bending of the part covered by the vibrationproofing member 700 in the refrigerant 
piping P was carried out, or it approached around it and other refrigerant piping P was arranged, 
there was a problem that the workability at the time of vibrationproofing member wearing was bad. 
[0006] This invention aims at aiming at improvement in cost reduction and workability, maintaining 
the noise-reduction effectiveness in the expansion valve for air conditioners in view of the point 
describing above. 
[0007] 

[Means for Solving the Problem] By the way, when this invention person examined the noise 
emitting source in the detail, refrigerant piping connected to the body of an expansion valve, the 
diaphram case of an expansion valve, and the expansion valve vibrated, and those things [ that struck 
and vibration of a diaphram case has influenced especially noise generating ] became clear. 
[0008] Especially this invention tends to attain the above-mentioned purpose paying attention to 
vibration of a diaphram case having influenced noise generating as mentioned above. 
[0009] Namely, while being used for a refrigerating cycle and decompressing a high-pressure 
refrigerant in invention according to claim 1 The diaphragm path hole which it is [ hole ] the 
expansion valve (4) which adjusts the amount of the refrigerant which flows into an evaporator (5) 
so that the refrigerant degree of superheat in the outlet side of an evaporator (5) may serve as a 
predetermined value, is formed [ hole ] in the body (41), and carries out reduced pressure expansion 
of the liquid cooling intermediation of the high-tension side (48), The valve element which 
countered this drawing path hole (48) and has been arranged in the body (41) (47), The 1st pressure 
room where internal pressure changes according to the coolant temperature in the outlet side of an 
evaporator (5) (51), The diaphram case which is arranged at the 2nd pressure room (52) to which the 
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pressure of the outlet side of an evaporator is led, and the end of the body (41), and forms the 1st and 
2nd pressure room (51 52) (50), While being arranged in a diaphram case (50) and dividing the 1st 
and 2nd pressure room (5 1 52) It has the diaphram (49) to which the variation rate of the valve 
element (47) is carried out according to the pressure fluctuation in the 1st and 2nd pressure room (51 
52), and is characterized by covering the part and diaphram case (50) of the body (41) by the 
vibrationproofing member of one sheet made of rubber (70). 

[0010] According to this, weight increases only the part of a vibrationproofing member and, as for a 
diaphram case, the vibration is controlled. Moreover, since the diaphram case is connected to the 
body by the vibrationproofing member, a free vibration of a diaphram case is regulated. According 
to the experiment which vibration of a diaphram case was effectively controlled by these, 
consequently this invention person conducted, the noise-reduction effectiveness equivalent to the 
conventional thing shown in drawing 6 was checked. 

[001 1] Moreover, since the vibrationproofing member has covered only the part and diaphram case 
of the body, it can be sharply made smaller than the conventional thing which shows the magnitude 
of a vibrationproofing member to drawing 6 , therefore can decrease the amount of the ingredient 
used, and can reduce cost. 

[0012] Moreover, a wrap part ! s being narrow and the refrigerant piping section can improve the 
workability at the time of vibrationproofing member wearing by having made it not cover at a 
vibrationproofing member by the vibrationproofing member. 

[0013] Therefore, according to invention according to claim 1, improvement in cost reduction and 
workability can be aimed at, maintaining the noise-reduction effectiveness. 
[0014] In invention according to claim 3, a vibrationproofing member (70) is characterized by 
consisting of isobutylene isoprene rubber. 

[0015] According to this, since isobutylene isoprene rubber has adhesiveness, a vibrationproofing 
member can be stuck on a diaphram case and the body using the adhesiveness of itself. 
[0016] In addition, the sign in the parenthesis of each above-mentioned means shows 
correspondence relation with the concrete means given in an operation gestalt mentioned later. 
[0017] 

[Embodiment of the Invention] This invention is explained based on 1 operation gestalt shown in 
drawing below. 

[0018] Drawing 1 shows the refrigerating cycle of the air conditioner for cars containing the 
temperature type expansion valve which becomes this invention, and among drawing, one is a 
compressor and is driven with a car engine through electromagnetic-clutch la. 2 is a condenser, and 
it cools by the cooling air (open air) ventilated by the fan who does not illustrate the gas refrigerant 
breathed out from the compressor 1 , and it is condensed. 

[0019] 3 is a receiver, stores the liquid cooling intermediation condensed with the condenser 3, and 
derives only liquid cooling intermediation to the outlet side. The temperature type expansion valve 
which 4 decompresses the refrigerant from a receiver 3 and is expanded, and 5 are evaporators, are 
held in the case of the air-conditioning unit which is not illustrated, and cool and dehumidify the air- 
conditioning air ventilated by the fan for air-conditioning who does not illustrate. 
[0020] The above-mentioned temperature type expansion valve 4 has the body 41 which consists of 
a configuration of the shape of a longwise rectangular parallelepiped fabricated with metals, such as 
aluminum. In this body 41, the high-tension-side liquid cooling intermediation path 42, the low- 
tension side 2 phase refrigerant path 43, and the low-tension side gas refrigerant path 44 are formed. 
The high-tension-side liquid cooling intermediation path 42 is connected to a receiver's 3 outlet, and 
high-pressure liquid cooling intermediation is sent in. Moreover, the low-tension side 2 phase 
refrigerant path 43 is connected to the inlet port of an evaporator 5, and the vapor-liquid 2 phase 
refrigerant after adiabatic expansion is sent out. 

[0021] Moreover, the end is connected to the outlet side of an evaporator 5, the other end is 
connected to the inlet side of a compressor 1 , and the gas refrigerant which carried out heat exchange 
(endoergic) and evaporated with the evaporator 5 passes through the low-tension side gas refrigerant 
path 44. It is arranged so that the temperature-sensitive rod (heat stem) 45 which becomes this low- 
tension side gas refrigerant path 44 from the good metal of heat conduction, such as aluminum, may 
penetrate, the valve-action rod 46 contacts the lower limit of this temperature-sensitive rod 45, and 
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further, it is arranged in the lower limit of this valve-action rod 46 so that the spherical valve element 

47 may contact. 

[0022] The above mentioned high-tension-side liquid cooling intermediation path 42 is open for free 
passage to the low-tension side 2 phase refrigerant path 43 through the minute diaphragm path hole 

48 which carries out reduced pressure expansion of the high-pressure liquid cooling intermediation, 
and is adjusted by the valve element 47 with a spherical opening area of the diaphragm path hole 48. 
Here, it extracts as the spherical valve element 47, and the path hole 48 constitutes the reduced 
pressure control of an expansion valve. 

[0023] Moreover, the upper limit side of the temperature-sensitive rod 45 contacts the thin film-like 
diaphram 49, and a valve element 47 is energized in the valve-opening direction (lower part of 
drawing 1 ) by this diaphram 49. Here, diaphram 49 is arranged in the diaphram case 50, and the 
space of a batch within the diaphram case 50 is in the upper 1st pressure room 51 and the lower 2nd 
pressure room 52. 

[0024] The diaphram case 50 consists of the metal 1st and 2nd diaphram cases 50a and 50b by which 
press forming was carried out to the predetermined configuration, it is in the condition which put the 
periphery section of diaphram 49, and the . 1st and 2nd diaphram cases 50a and 50b are unified by the 
caulking. Moreover, the diaphram case 50 whole is attached to the body 41 in one by screwing 2nd 
diaphram case 50b in the end of the body 41 . 

[0025] In the 1st pressure room 51 formed of diaphram 49 and 1st diaphram case 50a, the refrigerant 
which will be in the condition of saturated steam mostly under the conditions on which a 
refrigerating cycle is operated is enclosed. Therefore, when temperature fluctuation (degree-of- 
superheat fluctuation) of the refrigerant which came out of the evaporator 5, i.e., the gas refrigerant 
which passes through the low-tension side gas refrigerant path 44, is transmitted in the temperature- 
sensitive rod 45 and gets across to the refrigerant in the 1st pressure room 51, the pressure in the 1st 
pressure room 5 1 changes. 

[0026] On the other hand, the 2nd pressure room 52 formed of diaphram 49 and 2nd diaphram case 
50b is always open for free passage to the low-tension side gas refrigerant path 44 through the space 
56 formed between the temperature-sensitive rod 45 and the body 41, and the inside of this 2nd 
pressure room 52 has the same pressure as the low-tension side gas refrigerant path 44. 
[0027] In the high-tension-side liquid cooling intermediation path 42, the coiled spring (spring 
means) 53 which energizes a valve element 47 in the direction of clausilium is arranged, and the end 
section of this coiled spring 53 makes the spring force act on a valve element 47 through the 
susceptor seat 54. The other end of coiled spring 53 is supported by the metal plug 55, and this metal 
plug 55 is fixed to the tapped hole of the body 41 possible [ justification ], and it can adjust the 
attachment load of coiled spring 53 by justification of the metal plug 55. 

[0028] A valve element 47 displaces in the balance of the pressure of the 1st and 2nd pressure rooms 
51 and 52, and the force of coiled spring 53, and it is controlled by such configuration so that the 
opening area (whenever [ valve-opening ]) of the diaphragm path hole 48 becomes the optimal. 
[0029] Furthermore, in this operation gestalt, as shown in drawing 1 - drawing 3 , only the part and 
the diaphram case 50 of the body 41 are covered by the vibrationproofing member 70 of one sheet 
made of rubber. This vibrationproofing member 70 has comparatively large specific gravity, and 
consists of isobutylene isoprene rubber which has adhesiveness. 

[0030] Drawing 4 shows the configuration of the vibrationproofing member 70 before attachment, 
and is formed in plate-like [ long and slender ] (the shape of a strip of paper), and die-length L of 
about 25mm and the vibrationproofing member 70 is set as about 80mm for the width of face W of 
the vibrationproofing member 70 to the outer diameter of the diaphram case 50 being about 40mm. 
Moreover, thickness t of the vibrationproofing member 70 of this operation gestalt is set as 3-3. 5mm 
to the thickness of the vibrationproofing member 700 in the conventional expansion valve 4 shown 
in drawing 6 being about 2mm. Furthermore, although not illustrated, the film of the product 
[ releasing paper ] made from vinyl is stuck on one field of the direction of thickness t of the 
vibrationproofing member 70 in the field of another side for antisticking. 

[0031] And after the vibrationproofing member 70 removes a releasing paper, as shown in drawing 1 
- drawing 3 , the longitudinal direction pars intermedia of the vibrationproofing member 70 is stuck 
in the 1st and 2nd diaphram cases 50a and 50b, and it sticks it, and, subsequently to the body 41, 
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sticks the longitudinal direction both ends of the vibrationproofing member 70. Under the present 
circumstances, in drawing 3 of the vibrationproofing member 70 and the body 41, the adhesion die 
length LI of the vertical direction is set as about 10mm. In addition, the vibrationproofing member 
70 is stuck on the 1st and 2nd diaphram cases 50a and 50b and the body 41 using the adhesiveness of 
itself. 

[0032] Next, actuation is explained in the above-mentioned configuration. If a compressor 1 operates 
in the refrigerating cycle of drawing 1 and the refrigerant circulates in a cycle now, since the 
overheating gas coolant temperature of the evaporator outlet in a path 44 will conduct through the 
temperature-sensitive rod 45 to the filler gas in the 1st pressure room 51 of an expansion valve 4 The 
pressure in the 1st pressure room 51 turns into a pressure according to the overheating gas coolant 
temperature of a path 44, and, on the other hand, the pressure in the 2nd pressure room 52 turns into 
refrigerant pressure force of a path 44. 

[0033] Therefore, a valve element 47 will displace in the balance of the differential pressure in both 
this ** 51 and 52, and the installation load of the spring 53 which presses a valve element 47 
upwards. And it extracts with the variation rate of this valve element 47, the opening of the path hole 
48 is adjusted, and regulating automatically of the refrigerant flow rate is carried out. According to 
an adjustment operation of this refrigerant flow rate, the degree of superheat of the gas refrigerant of 
an evaporator outlet is maintained by the predetermined value. 

[0034] By the way, as mentioned above, especially about the noise generated from the expansion 
valve circumference, vibration of the 1st and 2nd diaphram cases 50a and 50b has influenced. 
[0035] With this operation gestalt, as for the 1st and 2nd diaphram cases 50a and 50b, weight 
increases only the part of the vibrationproofing member 70 stuck on the 1st and 2nd diaphram cases 
50a and 50b, and, thereby, vibration of the 1st and 2nd diaphram cases 50a and 50b is controlled. 
Moreover, since the 1st and 2nd diaphram cases 50a and 50b are connected to the body 41 by the 
vibrationproofing member 70, a free vibration of the 1st and 2nd diaphram cases 50a and 50b is 
regulated. Vibration of the 1st and 2nd diaphram cases 50a and 50b is effectively controlled by these. 
Consequently, in the expansion valve 4 of this operation gestalt, the noise-reduction effectiveness of 
2.5dB (A) was checked as compared with the expansion valve without a vibrationproofing member. 
[0036] In addition, in the conventional thing (refer to drawing 6 ) which covered the whole 
expansion valve 4 and a part of refrigerant piping P by the vibrationproofing member 700 made of 
rubber, as compared with an expansion valve without a vibrationproofing member, the noise- 
reduction effectiveness of 2.5dB (A) is checked, therefore the expansion valve 4 of this operation 
gestalt can acquire the noise-reduction effectiveness equivalent to the conventional thing shown in 
drawing 6 . 

[0037] Moreover, since the vibrationproofing member 70 has covered only the part and the diaphram 
case 50 of the body 41, it can be made about [ which shows the magnitude (surface ratio) of the 
vibrationproofing member 70 in drawing 6 / of the conventional thing ] into 1/5, therefore can 
decrease the amount of the ingredient used, and can plan cost reduction. 
[0038] In addition, although the adhesion die length LI of the vertical direction of the 
vibrationproofing member 70 and the body 41 was set to about 10mm with this operation gestalt, it 
may not be limited to this, and the adhesion die length LI may be shorter than it, or may be long. 
[0039] Moreover, with this operation gestalt, a wrap parts being narrow and the refrigerant piping 
section can raise the workability at the time of vibrationproofing member wearing by having made it 
not cover at the vibrationproofing member 70 by the vibrationproofing member 70. 
[0040] As mentioned above, according to this operation gestalt, improvement in cost reduction and 
workability can be aimed at, maintaining the noise-reduction effectiveness. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dama ges caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2j 
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[Drawing 3] 
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